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Epitome 



SKSELrf When it changes into the condition that an overload Joins a motor by faiiure of a 
mechanical component etc.. it is detected correct^ "*P™W** controlled using a disturbance torque 

beyond a threshold, and stops the electric power supply to a motor. 
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WTh. overload conditio^ taction ecuipment of the £ «* ppe h£ £ «£££5Lnd. and 
detection means are ovorioad condition detect™ eou,pmen o *™^ n ^„f*ZZ a disturbance 
detect the angular velocity of the output shaft of "Krtor. ™^°*™™™° a deoision means to 

oper.cn means Judges whether it 

^iTJrSi- SZort^ohserver Judges whether * is hevcnd a 
£23 ^moT SCS^!^ S given in any 1 term of claim , which 
is the motor built in the electrically-driven compressor - claim 3. 



[Translation done.] 
* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the origins! precise*. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Hlf the Invention] This invention relates to the overload condition detection equipment of a motor. 
[Option of the Prior A* Conv,n«ona«y = ,^ -edfor the* c— for 

motor in that case. ..unnivine driving force to a compressor style from 

^'JZATZ'^ZT. S lS:inr , cond i rof having l^ed by Printing etc.. damage „i„ 
occur in the drive system from a motor or an engine to a compressor style^ 

h'e 6 fs S ^0^"^^^^ - - 5— — — 

with this equipment. 

E^lmCsJtobeSoivedbythe — 

TZ^Zt^:^ tl^rj:^^ needs to set up . predetermined 
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current value for every motor, e^if the variation by the product is larg^J is the motor of the same rating. 

[0006] Moreover, when driving aWchanical component not only by the electrically-driven compressor but by 
the motor, in order to prevent damage on the motor by a motor continuing operat.on m the state of an 
overload etc it is required to detect an overload condition promptly. 

[0007] ITWs inventior^ is made in view of said conventional trouble, and the purpose is in offering the overload 
equipment of the motor which can detect it correctly and promptly, when ,t changes into 
the condition that an overload joins a motor by failure of a mechanical component etc. 

[Me 0 ans for Solving the Problem] In order to attain the aforementioned purpose, it is overload condition 
detec'orequipment of the motor controlled by current command, and it had an angular-velocity detect.cn 
means detect ?he angular velocity of the output shaft of said motor, an operation means calculate a 
a^Sancrtorque observer based on a current command value and said angular velocity, and a decision 
means , to by which the value of the disturbance torque observer calculated with said operat,on means judges 
whether it is beyond a threshold, in invention according to claim 1. 

PM n invention, the overbad condition of the motor contro.U.d by current detected using 

a disturbance torque observer. The value of a disturbance torque observer is calculated based on the 
^^^rwrrt value to a motor, and the angular velocity of the output shaft of a motor. And when the 
value of a disturbance torque observer turns into beyond a threshold, in a decision means, ,t ,s judged as an 
overioad condition Therefore, when the current value which flows to the stator coil of a motor exceeds a 
Zshold as compared with the case where it is judged as an overload condition, the overload condition of a 

nvention according to claim 1 based on the I/O electrical-potential-difference value and I/O current value of 
rvaSwe'rquency supply which supply the power to a motor. Therefore, in this invent^ a rotary enwder, 
a resolver. etc can detect angu.ar velocity, without using the rotational-speed sensor wh.ch ,s comparatively 
easy to break down, and its dependability improves. .... f „ f+ho m(M . nr rnnt rolled 

[00n] In invention according to claim 3, it was overload condition detection equipment of the ^ oto ; m C °^? Med 
by cuilent command, and while controlling said motor using the disturbance torque ^^^^ 
current value of the control system using said disturbance torque observer was ^u|PPed w^th a d ec s ,on 
means to judge whether it is beyond a threshold. While a motor ,s controlled by current command it ,s 

invention using a disturbance torque observe, If the command current v-"»J^^ 
system using a disturbance torque observer is changed to compensate for fluctuation of a disturbance torque 
obler^er and a disturbance torque observer changes a lot in the state of the overload of a motor, a command 
current value wHI also change a lot. Therefore, if it is judged as an overload cond.t.on when the command 
current value oi a control system becomes beyond a threshold, it can judge with the almost same precsion 
and soeed as the case where it judges with the value of a disturbance torque observer 
[001 aflnlnventicn according to claim 4. said motor is a motor built in the electrically-driven compressor in 
nvention Zen in any 1 term of claim 1 - claim 3. Therefore, in this invention. ,t is promptly [ correctly and ] 
detec^ble that the compressor style changed into the lock condition in the e.ectrica.ly-driven compressor. 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention to the 
electricallv-driven compressor is explained according to drawingl and drawing. 

[0014 As shTwn"n drawing 2 . the electrically-driven compressor C is equipped with the housing 1 with which 

* 'ongitudinal direction with sealing structure. In housing . - ^ e c ond,t,on 
of having been connected with the revolving shaft 4 which tells the driving force of an electric motor 3, as the 
Z£%£S£l which performs a compression operation of a refrigerant, and the electric = motor 3 which 
drives the compressor style 2 are located in a line with a longitudinal d.rection, it is formed. That , , the 
elecVically-driven compressor C has composition which built in the motor. Moreover, the output shaft of an 
electric motor 3 constitutes the revolving shaft 4 from a gestalt of this operation. 

[OoV An electrically-driven compressor C is used connecting with the external refrigerant circuit which 
constitute ^the at conditioner Jen is not illustrated. The electric motor 3 is connected to the inverter 6 as a 
varifble^-equency supply controlled by the control device 5. The electrically-driven compressor C is equipped 
with ^eTotetionar-spee sensor 7 as an angular-velocity detection means to detect the angular velocity 
Tmega of the output shaft (revolving shaft 4) of an electric motor 3. A rotary encoder and a resolver are used 
m a^«iH8p P eed sensor 7. A control unit 5 is equipped with CPUS as a decision means, and the memory 9 
grade which constitutes an operation means while it stores an operation procedure. 

f,le//C¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2001-333... 1/21/2005 
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[0016] Next, the configuration oUhe disturbance observer of an electric i^gr 3 is explained according to the 
block diagram of drawing! . DisAnce torque Te Disturbance torque ^• er u to F wh 7l l ^ d X ^ n S : d 1 W ' th 
(1) type <Te> Considering denyilfE approximation, it becomes the control-block Fig. shown ,n drawmgj . 

[0017] 

<Te>=«Kt>ia-<J>somega)/(TOs+D... (D 

After what made the negative value the output of the proportionality process.ng sect.cn 17 which carr.es out 
thTmlp ication of the disturbance torque observer , and the output of the different*, process.ng section 15 
which differentiates angular velocity omega and carries out the multiplication «^^ X £^c£Z* 
[ of Inertia J ] <J> is added by the adder unit 1 6. it is processed with the low pass filter 18 of a time constant 
TO and is obtained. <Te> Command current value ia Torque constant Kt Nom.nal parameter value <Kt> 
r001 81 And disturbance torque Te Programmed-current value ir in the condition that there is nothing 
^^SnT^rZ <Te> Torque constant Kt Nomina, parameter value <^0«nm«l^«ta 
ia which added the output of the proportionality processing section 10 wh.ch does a division by the adder unit 

^^Z"^^^ ia to an e.ectric motor 3. The embraced drive current - * 
is a torque constant Kt at the proportional-control-action section 12. Nominal parameter value <Kt> The 
torque to which it responded occurs. Disturbance torque Te by the compressor style from the torque 
generated in the e.ectric motor 3 It is deducted by the adder unit 13 and the rotationa 
velocity) omega of an electric motor 3 changes according to the nominal parameter value <J> of 'the .torque 
and the inertia J of an electric motor 3 in the integral-control-action section 14. In addition among the 
configurations of drawing 1 , the proportionality processing sections 1 0 and 1 7, adder units 1 1 and 1 6, the 
^ZS^Z^i^n 15, and a low pass filter 18 do not show a hard configuration, and are realized I ,n 
CPUS by a series of program executions memorized by memory 9. Moreover, the proportional-control-action 
section 1 2 an adder unit 1 3. and the integral-control-action section 1 4 mode, actuation of not the component 
on a program but an actual motor, and a compressor style. 

[0020] Next, an operation of the equipment constituted as mentioned above ,s explained. If an e ectnc motor 3 
drives after the compressor style's 2 driving, inhaling a refrigerant in housing 1 from an external refrigerant 
drcuft and receiving a compression operation at compressor guard 2. it is sent out to an external refrigerant 

[0021] CPUS is the disturbance torque Te. Programmed-current value ir in the condition that there is nothing 
It calculates and considers as the input set point. And programmed-current value ir D-sturbance torque 
observer which it is as a result of [ in a low pass filter 18 ] processing <Te> The value adding the processing 
result in the proportionality processing section 10 is the command current value .a. It becomes. And 
disturbance torque Te Feedback control is performed so that the effect to depend may serve as zero in 

[0022]CPU O 8 n is the command current value ia while calculating angular velocity omega from the output : signal 
of the rotational-speed sensor 7. It reaches, it is based on angular velocity omega, and is a d.sturbance torque 
observer by (1) type. <Te> It calculates, and disturbance torque observer <Te> the value judged whether t 
was beyond a threshold and. in beyond a threshold, the lock was generated at compressor guard 2 - ** 0t 
changed into the overload condition) - it judges, and a command s gnal is outputted to an inverter 6 so that 
the electric power supply to an electric motor 3 may be stopped. Disturbance torque observer <Te> Although 
a Joe does not have the big, a condition with the norma, load which joins an e.ectric motor 3 i.e., d-sturbance. 
change within the limits of usual, if the usual range is exceeded like an overload cond.t,on. .t w.ll become large 
rapidly. . 

r0023l With the gestalt of this operation, it has the following effectiveness. . . 

^Disturbance torque observer <Te> When a value is beyond a threshold, it is judged that ,t changed into the 
overload condition. Therefore, it compares with the configuration which detects the supply current value 
change to a motor like the conventional technique, and judges an overload condition. An overload condition is 
promptly [ correctly and ] detectable (2). It differs from the configuration wh.ch detects a motor current. Also 
when detection of a motor current is unnecessary in detection of the overload condrt.cn by this configurat'on 
and the rotational-speed sensor 7 breaks down, it is a disturbance torque observer. <Te> A value turns into 
beyond a threshold and is judged to be unusual. Therefore, when the rotational-speed sensor 7 breaks down, 
the fault which continues operation for failure to not knowing can be avoided. 

[0024] (3) Since it applied to the electrically-driven compressor C, it can detect correctly and promptly that 
the compressor style 2 changed into the lock condition, and the fault by continuing operation by force in the 
state of a lock can be avoided. With an electrically-driven compressor C. the cond,t.on of a load is 
considerably changed in the time of inhalation of a refrigerant and compress.on also .n the cond.tion that the 
file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2001-333... 1/21/2005 
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timp of abnormalities a setup of a threshold becomes easy. 

of option is not lim *ed ™^ ^^etectin. the an e u,ar 

0 Instead of the rotational-speed sensors 7. such as a ro^rv encoaer ^ { 

electrical-potential-difference value ^proves- d condjtion for a va!ue as compared 

[0026] 0 Disturbance torque observer <Te> Instead ot judging an over which judges a value to 

with a threshold, it is the command current value .a. It ,. ^ ^e^nd a threshold. 

be an overload condition as compared Zt^^^Z value ia **** - 

disturbance torque observer <Te> the control system to oe us „„„.=__ section 10 <Te> since a value is 
disturbance torque observer after process.ng .n the proportionahty ^t7e^cteT Therefore, if it will be in 
added by the adder unit 11 - disturbance torque ™ ™^ J is a disturbance torque 

r^^^ Z - - where a va,ue is 

the overload condtton can 
motor 3 of an electrically-driven compressor C but a ^J^^*^^^ * e effectiveness below. 

fo saidlttwhen said decision means of the overload -^"^^0" of 
STM c^^^ ~d immediately and damage 

and the useless energy expenditure of a motor can be prevented. 

be detected correctly and promptly. 
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DESCRIPTION OF DRAWINGS 



device 



[Description of Notations] A ~+^+\™ mP onc ft / — While storing an operation 

3 [ - The rotational-speed sensor as an ^^^J^^^^ an operation means / - An 
procedure, it is CPU as a decision means, and 9. / - Memory J 3 which J and <Je> __ 

electrically-driven compressor, omega / — Angular velocity and .a / A commano c 
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D.sturbance torque observer. ] — The electric motor as a motor, 4 — Tfae revolving shaft *n ♦ 

6 - The inverter as a variab^quency supply 7 ^revolving shaft as an output shaft, 
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